The aim of this study was to investigate the occurrence of enterococci in conditions of farmhouse production and antibiotic resistance of 49 strains isolated from skin of teats and 50 strains isolated from teat cups of milking machine. The samples for enumeration and isolation of enterococci were cultured on selective diagnostic Slanetz-Bartley agar. The isolates were phenotypically identified at the species level with EN-COCCUS test. Susceptibilities of isolated enterococci to antibiotic (vancomycin 30 μg/disc, ampicillin 10 μg/disc, erythromycin 15 μg/disc, gentamicin 120 μg/disc, teicoplanin 30 μg/disc and tetracycline 30 μg/disc) were tested using the disc diffusion method. The counts of enterococci from teats reached the average value 2.77 log 10 cfu.ml -1 and from teat cups of milking machine average value 2.85 log 10 cfu.ml -1 . The dominant species isolated from teats (41%) and also from teat cups (36%) were representatives of E. group III -E. durans, E. hirae, E. faecalis asaccharolytic var. The isolates of enterococci obtained from teats showed resistance to tetracycline (4%), erythromycin (4%) and intermediary resistance to tetracycline (8%), erythromycin (25%) and to vancomycin (8%). The isolates of enterococci obtained from teat cups showed resistance to tetracycline (2%) and intermediary resistance to erythromycin (20%) and to vancomycin (6%). No resistance to the antibiotic teicoplanin, ampicillin and gentamicin was found. The most of the isolates of enterococci were sensitive to the tested antibiotics.
INTRODUCTION
The bacteria of the genus Enterococcus, also known as "enterococci", are part of the environmental, food and clinical microbiology. Depending on the strains, they are considered as indicators of faecal contamination, spoilage, or potentially pathogenic organisms, but they have also positive effects (production of aromatic compounds, bacteriocins, etc.).
Enterococci are Gram-positive, facultative anaerobic bacteria. The majority of Enteroccocus species is capable of growth at 10 and 45 °C, in 6.5% sodium chloride, at pH 9.6 and can survive heating at 60 °C for 30 min (Hardie, Whiley, 1997).
These microorganisms are frequently associated with many foods from animal (dairy and meat products) and vegetable origins ( With this in mind, the objectives of the present study were: (1) enumeration and isolation of enterococci from skin of teats and from teat cups of milking machine; (2) determination of the species distribution and the antibiotic resistance of the enterococci isolated from teats and teat cups.
MATERIAL AND METHODOLOGY

Enumeration and isolation of enterococci
Swabs from teat skin and teat cups were taken by sterile tampons moistened in sterile saline solution in two different dairy farms with various hygienic conditions. Swab of teat was performed from teat surface after it's cleaning before milking and swab of teat cup before installing milking machine to udder. Decimal dilutions of the samples were plated on Slanetz-Bartley selective agar (Biokar Diagnostic, France) and incubated at 37 ±1 °C for 48 ±2 h. The counts of colonies with enterococcal morphology were enumerated after incubation. The typical colonies of enterococci were randomly selected from plates for isolation, from skin of teats (n=58) and from teat cups of milking machine (n=59).
Phenotypic identification
The genus Enterococcus was confirmed microscopically after Gram staining, using the catalase test with 3% H 2 O 2 , pyrrolidonylarylamidase test -PYRA test (Lachema, Czech Republic), bile-esculin test on bile, esculin and azid agar (Biokar Diagnostic, France) in 49 isolates from teats and 50 isolates from teat cups. The isolates of enterococci were phenotypically identified at the species level with EN-COCCUS test (Lachema, Czech Republic).
Determination of antibiotic resistance
The strains of enterococci were tested for antibiotic resistance on Mueller-Hinton agar (HiMedia, India) by the standard disc diffusion method (CLSI, 2011) . The discs of therapeutically used antibiotics vancomycin (30 μg/disc), ampicillin (10 μg/disc), erythromycin (15 μg/disc), gentamicin (120 μg/disc), teicoplanin (30 μg/disc) and tetracycline (30 μg/disc) (HiMedia, India) were added on prepared inoculated plates with tested enterococal strain, and then were incubated at 37 ±1 °C. The sizes of zones were measured after 14 -19 hours. The isolates were classified as susceptible, intermediate resistant or resistant.
RESULTS AND DISCUSSION
The counts of enterococci from teats reached the average value 2.77 log 10 cfu.ml -1 and from teat cups of milking machine average value 2.85 log 10 cfu.ml -1 . The results of enterococci counts are shown in Table 1 . The authors noted that cleanliness of dairy cows reflects farming practices and influences the counts of microbial flora on teat skin. It offered prospects to better control teat microbial balance taking into account the milking hygiene practices, the parturition and the type of animal housing. A total number of 99 enterococci isolates were collected. The results of species distribution are shown in Figures 1  and 2 . The dominant species isolated from skin of teats (n=20) (Figure 1 ) and also from teat cups (n=18) ( Figure  2) Antibiotic resistance profiles of total enterococci isolated from skin of teats are shown in Figure 3 . Isolates showed small resistance to two antibiotics. Of 49 isolates of enterococci, 4% of them were resistant to tetracycline and 4% of them were resistant to erythromycin. Intermediary resistance to tetracycline 8%, to erythromycin 25% and to vancomycin 8% was found. No resistance to the antibiotic teicoplanin, ampicillin and gentamicin was found. Ma et al. (2006) isolated Enterococcus spp. (n=271) from environmental (n=56), human (n=16) and dairy cows samples (n=199). Samples collected from dairy cows were Table 1 Counts of enterococci (log 10 cfu.ml raw (n=9) and bulk-tank milk samples (n=11), udder surface samples (n=92) and faecal rectal samples (n=87).
Isolates were evaluated for antibiotic susceptibility. The isolates of the Enterococcus spp. obtained from dairy cows showed resistance to erythromycin 21.6% and vancomycin 2.5%. Antibiotic resistance profiles of total Enterococcus spp. isolated from teat cups of milking machine are shown in Figure 4 . Of 50 enterococci isolates, 2% of them were resistant to tetracycline and intermediary resistant to erythromycin 20% and 6% to vancomycin. Similar results were reported by Jackson et al. (2010) . These authors found out that 4.3% of tested strains were resistant to erythromycin and 17.4% to tetracycline.
Of 99 isolates tested for antibiotic susceptibility, 65% of them were susceptible to all 6 antibiotics against which were tested, and 55% of isolates were from skin of teats and 74% of isolates from teat cups. From the tested antibiotics, the highest levels of intermediary resistance had enterococci to tetracycline, erythromycin and vancomycine. One of the most widely used antibiotics combinations for dry cow treatment and prevention of mastitis is tetracycline and erythromycin.
In contrast, none resistant isolates to the antibiotic teicoplanin, ampicillin and gentamicin was found. In the case that the results of our research would be evaluated by older NCCLS requirements (e.g. from the year 1999), the proportion of resistant isolates would be higher.
Based on our or other authors´ results, we do not support the unwarranted using of antibiotics in veterinary medicine because they are important driving force for selection of antibiotic resistant bacteria.
CONCLUSION
The results of this study show that there are high counts of enterococci in surface of cow udder and milking equipment. Besides fact that these enterococci can cause diseases of the mammary gland -mastitis, they may be also transmitted via milk and dairy products to the food chain of humans. Risk of enterococci for humans consist in the possible transfer of antibiotic resistance genes to other bacteria, including bacteria that are pathogenic to humans.
The relationship between the isolates of enterococci in the studied samples and tested antibiotics is not very clear and needs more investigation for better regulation strategies of safe using of antibiotics in farms.
